Role of aspartate-37 in determining cofactor specificity and binding in rat liver dihydropteridine reductase.
Full-length rat dihydropteridine reductase (DHPR) cDNAs have been combined with a prokaryotic expression vector and introduced into Escherichia coli. Transformed bacteria express dihydropteridine reductase immunoreactive proteins and demonstrate conversion of quinonoid dihydropteridines to their tetrahydro forms. Several recombinant enzymes have been purified to homogeneity and biochemical studies have been carried out comparing their properties with those exhibited by the rat liver enzyme. The optimal reaction conditions, kinetic constants, and stability are similar for the recombinant and naturally occurring enzyme. The results indicate that the nonmutant recombinant rat DHPR is an authentic replica of the natural protein and that the characteristics of DHPR activity are determined by a single gene product and do not require specific modification via the eukaryotic cell. In addition to the wild type, three specific mutagenic forms of the reductase, A-6-V, W-104-F, and D-37-I, and an additional abbreviated structure have also been formed. Each of the products exhibits reductase activity, although they show varied affinities for their cofactor, NADH, and less stability to chromatography, dialysis, and concentration than the wild-type enzyme. The N-terminal sequence contains a classic NADH binding region between amino acids 9 and 36, and Asp 37 is essential for binding the cofactor as is shown by the approximately 20-fold increase in dissociation constant for the D-37-I mutant and diminished kcat (approximately 43 s-1 compared to 156 s-1 for the wild-type enzyme). The results indicate that the DHPR cofactor binding site is similar to typical dinucleotide requiring dehydrogenases such as lactic acid and liver alcohol dehydrogenase.